Introduction
Reducing car-dependence is seen globally as crucial to reducing oil-dependence and traffic congestion while mitigating the associated negative impacts on the environment and public health. Consequently, within the transport sector, policy-strategies aimed at encouraging and increasing bicycle ridership, as a mainstream mode of transportation, have become common in many cities [1, 2] .
Cycling, whether for utilitarian (commuting) or leisure purposes, provides many advantages over motorized modes of transport. As an active form of transport, moderate to regular intensity of cycling could be a strategy to reduce sedentary lifestyles and attain regular health-enhancing physical activity among a considerable part of the urban population [3] [4] [5] . Beside the health benefits, cycling is a cheap form of transport that offers flexible mobility, allows cyclists to avoid traffic jams, and provide support for multimodal transport connections [6, 7] . The bicycle can travel distances long enough to efficiently cover many urban and suburban trips than walking [8] and in some cases, prove to be faster than other modes of transport [6] . Cycling trips are also environmentally sustainable than motorized trips as there are no direct emission of pollutants including green-house gases and noise [9] . Moreover, the infrastructural requirements of Abstract Cycling is considered an environmentallyfriendly mode of transport that offers many personal benefits including health, affordability and flexibility of travel. To encourage more people to cycle, especially in contexts where cycle ownership and ridership is considerably low, requires understanding the underlying motivations and barriers to cycling. This study models the behavioural influences of individuals' (N = 348) intended adoption of cycling to work in the Kumasi metropolis in Ghana, West Africa. It deploys the theory of planned behaviour (TPB) to explore the extent to which socio-psychological constructs namely; Attitude, perceived behavioural (PBC) and subjective norm (SN) influence intended adoption of cycling as work travel mode. The influence of participants' perception of their physical environment as well as their personal characteristics, cycling history and bicycle ownership are also examined. Results of an SEM analysis showed that among the TPB constructs, PBC (i.e. perception of self-confidence, personal control and ease of cycling) had the strongest positive and direct effect on participants' intention to cycle to work. Negative associations were found between attitude and SN and SN and PBC, suggesting that belief about the prestige of cycling relative to other modes, and approval of society and significant others of cycling, influenced perception of control and confidence as well as attitude with respect to cycling. Also, participants' perception of their environment including traffic-lights, traffic volume and congestion, as well as bicycle ownership and frequency of use, increased intended adoption of cycling. Finally, being female decreased the likelihood of intended cycling are cheaper to build compared to motorized modes of transport [6] .
Despite the many known benefits of utility cycling, bicycle mode share in most cities across the globe is still considerably low [10, 11] . Within the context of developing countries, particularly in African cities, the low adoption rate has been attributed to the negative image of cycling in the population, which many perceive as inferior alternative to motorized transport; the lack of infrastructure for cycling; and the general failure of transport policy to incorporate cycling into the urban transport mix [12, 13] .
Besides the negative perceptions of cycling among the population and the general lack of recognition of cycling as a mainstream transport mode, academic research on cycling and cycling behaviour in the African context has rather been limited. By far, the growing literature on cycling behaviour, that has contributed to our understanding of the myriad of factors influencing utility cycling, have been conducted within the context of Western European and American cities [1, 2, [14] [15] [16] . On the contrary, only a handful of research on utility cycling have so far emerged from the context of African cities [12, 13, [17] [18] [19] [20] . Even so, with the exception of research by Nkurunziza and colleagues [20] in Dar-esSalaam, Tanzania and Acheampong [19] in Ghana, which provided some insights into the behavioural influences of urban cycling, the remaining studies focused mainly on the role (existing or potential) of cycling as a supplementary mode of transport.
Previous research has shown that bicycle ridership is influenced by the interplay of several factors. Consequently, some studies have adopted socio-ecological models, which capture the interaction between social, physical and policy environment factors and characteristics of individuals as determinants of cycling behaviour [21] [22] [23] [24] [25] [26] . Other studies of the behavioural influences of cycling have drawn on the theory of planned behaviour (TPB)-a social cognitive framework from the psychology literature to understand how attitude, perceived behavioural control (PBC) and subjective norms (SNs) influence cycling behaviour [14, 27, 28] .
The aim of this study is to explore the determinants of intended adoption of cycling as work travel mode among adult population in Kumasi, a medium size metropolis in Ghana, West Africa. Given that cycling is considered a behaviour under volitional control and that the current study focuses on intended adoption, TPB is deployed to understand the fundamental cognitive influences of cycling intentions by examining the population's attitudes, PBC (i.e. perception of how easy/difficult it would be to cycle) and SN (i.e. perception of general social pressure or (dis)approval by significant others to cycle). In addition to these sociopsychological constructs, the influence of factors, including gender, age, income, perceptions of the environment, bicycle ownership and use, and home-work distance on intended adoption of cycling as work travel mode in the metropolis are examined. In doing so, the current study contributes to the rather limited empirical enquiry on cycling behaviour within the context of African cities and hopes to provide the basis for cycling promotion interventions aimed at encouraging more people to cycle to work in the metropolis.
In the section that follows, TPB is discussed to provide the theoretical framework to model cycling intentions. This is followed by a discussion of the research design in section three. Section four presents the results of a structural equation model (SEM) of cycling intentions based on the TPB constructs, individual's socio-economic characteristics and perceptions of their environment. The final section summarises the key findings of the study and their policy implications.
Understanding Cycling Behaviour: A Conceptual Framework
As a mode of transport and a form of physical activity, a range of factors interplay to motivate, support or inhibit peoples' decision to adopt cycling. The literature points to four broad classes of determinants of cycling behaviour namely; psychological/cognitive factors, individual sociodemographic factors, physical (built) environment factors and natural environmental factors.
Most fundamental are the cognitive factors which comprise an individual's beliefs, attitude toward the behaviour, and perceptions with respect to a particular behaviour or choice alternatives. Within the psychology literature, one social cognitive model that has been applied extensively to understand the underlying motivations of different types of human behaviour under volitional control, including the decision to adopt active forms of transport such as walking and cycling, is the TPB [29, 30] . TPB posits that behavioural intentions are a function of three independent social cognitive constructs namely; attitude toward the behaviour, PBC and SN.
The TPB constructs are fundamentally determined by an individual's beliefs [31] . As Sutton et al. [31] explain, behavioural beliefs are held to determine attitude towards the behaviour of interest; normative beliefs (i.e. beliefs about the views of significant others) are held to determine SN while salient control beliefs (i.e. beliefs about factors that may facilitate or impede performance of the behaviour) are assumed to determine perceived behavioral control. Behavioural intentions in turn, are proximally linked to the performance of the behaviour [29, 32] .
Within the TPB framework, attitude refers to the expectation of all the outcomes of an activity or behaviour and the personal values of these outcomes [30, 31] . In relations to cycling, attitude reflect an individual's global positive or negative evaluation of the outcomes of adopting the bicycle as a mode of transportation. Attitude have both affective and instrumental components. Whereas affective attitude reflects a person's feelings or emotions about the attitude objectcycling in this context-such as fear, fun or hate, instrumental attitude refers to a more cognitive consideration of the extent to which performing the behaviour (i.e. cycling) would be beneficial or advantageous [33] . Thus, in general, the more favourable the attitude towards a behaviour, the stronger the individual's intention to perform it [29, 34] .
PBC, refers to an individual's perception of the ease or difficulty of performing the behaviour of interest. PBC reflect past experiences as well as anticipated impediments and obstacles to performing a particular activity or behaviour as perceived by the individual. Applied to cycling, PBC would reflect the individual's perceived power of specific factors to facilitate or inhibit his/her ability to cycle. These factors could be internal also referred to as self-efficacy and external control factors. Perceived self-efficacy refers to an individual's judgments of how well she/he can execute courses of action required to deal with prospective situations [30] .
SN, the third predictor of intention and behaviour, refers to social norms held by society or a group of people which influence and regulate behaviour by functioning as informal social controls [35] . Often, people may adapt their behaviour in line with these norms in order to fit with a certain group. For example, if an individual perceive that significant others will endorse (or disapprove) of their decision to cycle, they are more (or less) likely to adopt cycling. In addition, parents may not allow their children to cycle out of safety concerns. Similarly, if cycling is generally perceived by a group of people as a mode of transport for the poor or rural folks, then the accompanying stigma could discourage people from using it. Thus, SN comprise the perception of general social pressure with respect to performing a particular behaviour, action or activity.
A number of factors may mediate the causal effects of the constructs of the TPB on behavioural intentions with respect to cycling. Cycling is influenced by built environment attributes and neighbourhood design factors such as the presence of bike-lane connectivity segregated from vehicular traffic [1, 4] the density and mix of land use activities and the degree of spatial separation (i.e. distance) between activities and facilities [6] . The spatial context of the cycling environment, from spaces available to interactions with other travellers, affect the embodied and emotional content of journeys by bike [36] . Moreover, natural environmental factors such as landscape, slope and weather (e.g. precipitation, temperature) could affect the adoption and frequency of use of the bicycle [6, 23, 26 ]. Finally, personal-level, socio-economic attributes including gender, age, income, vehicle ownership and household structure have also been reported in the literature to influence cycling either directly or as mediators of other factors [8, 19, 37, 38] .
Several empirical studies have applied the constructs of the TPB to predict and explain cycling and cycling related behaviour such as helmet use mainly within the context of European and North American cities [27, 28, 39] . These studies have reported varying results with respect to the relative predictive power of each of the three constructs-attitude, SN and PBC on cycling behaviour. In general, they have found that the more favourable the attitude and SN with respect to a behaviour, and the greater the PBC, the stronger an individual's intention to perform the behaviour under consideration.
Methodology
Empirical work for this study was conducted in the Kumasi metropolis, the second largest metropolis in Ghana, West Africa. With an estimated population of nearly two-million, the city is experiencing rapid physical expansion [40] , increasing number of motorized transport and congestion [41] . According to the most recent comprehensive traffic survey information for the metropolis, commuting trips by motorized transport, either public or private, constitute over 80% of mode share: the use of the bicycle is however low, representing less than one percent of all trips in the city [42] . These attributes make the metropolis an interesting case to explore how people perceive the bicycle as a transport mode as well as their views of the factors that would motivate or inhibit their intention to cycle to work.
Salient Belief Elicitation Survey
In order to apply TPB to model cycling adoption intentions in the metropolis, two levels of survey were conducted. First, a salient belief elicitation survey was conducted to obtain the general beliefs of the population with respect to cycling to work. Salient beliefs or accessible beliefs are those that come to mind when respondents are asked open-ended questions with respect to the behaviour or action of interest [31, 43] .
A convenience sample of 50 adult residents of the metropolis, with equal representation of male and female cyclists and non-cyclists, were recruited for the salient belief elicitation phase of the study. An open-ended questionnaire was used to assess each of the participants' expected behavioural outcomes, normative referents and control factors as they relate to cycling. For example, participates were asked the questions; "What would the advantages (or disadvantages) be of cycling to you?". In order to elicit normative referents, participants were asked the question "Are there any individuals or groups of people who would approve (or disapprove) of you cycling?". The question "What factors or circumstances would make it easy (or difficult) for you to cycle?" was posed to elicit participant's perceived control factors. The statement "cycle for at least 30 min, three times per week for the next one year" was added to each question with the objective of making the participants view cycling as a long-term habitual activity. For each of the questions, respondents were asked to state as many factors as they possibly could, while the research team manually recorded their answers.
Design of TPB-Based Questionnaire and the Actual Survey
At the end of the elicitation studies, the factors identified by the respondents were manually extracted and grouped under each of the three belief constructs assessed. Under behavioural outcomes for example, the study participants outlined expectations of cycling as being 'fast', 'convenient' 'a source of exercise' and a 'cheap' mode of transport. Participants referred to 'family' 'friends', 'parents' 'colleagues' and 'social-stigma' under normative referents as significant others or factors that could influence their intention to cycle. Finally, among the control factors outlined by the respondents were 'fast traffic' 'careless drivers' 'too old to cycle' and lack of 'supportive environment' for cycling.
A TPB-based questionnaire was designed in which the above factors were used as evaluation items under each of the three constructs. The questionnaire consisted of closedended questions with responses measured on a 5-point Likert-scale. The questions formulated had both 'belief' items and their corresponding 'outcome evaluation' items. For example, attitudinal factors (both instrumental and affective) were assessed using the belief item: "Cycling to work, at least three times in a week, for the next one year would be a good source of exercise" with a 5-point scale of "Strongly Agree-Strongly disagree" and followed by the outcome evaluation item; "For me, exercising is…" "Very important-not important-at-all" to me. In assessing SN, the study participants responded to a number of statements an example of which was "Most people who are important to me would not approve of me cycling to work, at least three times in a week for the next one year"; followed by its corresponding evaluation item. Moreover, one of the items used to PBC was "For me to cycle to work, at least three times in a week for the next one year would be easy/difficult".
Cycling intention, the dependent variable in the study, was measured using two indicator statements: "I intend cycle to work, at least three times in a week for the next one year" and "I will consider cycling to work, at least three times in a week for the next one year".
In addition to these questions, the survey gathered information on the respondents' perception of their environment and background characteristics including age, gender, education, previous cycling experience and bicycle ownership.
A total of 500 adults constituted the sample for the actual survey. These were randomly recruited from four proxy communities in the metropolis, namely; Bantama, Ayigya, Kentinkrono, and Ahodwo. These communities were selected for the following reasons: Bantama is an indigenous inner-city mixed-income neighbourhood. Ayigya, is a lowincome neighbourhood located within the inner-suburban zone of the city. Whereas Ahodwo is considered one of the high-income neighbourhoods located in the metropolis' inner-suburban zone, Kentinkrono exhibits characteristics of mixed middle-income and high-income neighbourhood, located within the outer-suburban zone of the city. The physical location and socio-economic characteristics of the selected neighbourhoods allowed to capture data representative of the diversity of population in the metropolis.
For each of the proxy communities, a total of 125 questionnaires were administered to adults aged from 18 years who were at home as of the time of the survey and were willing to be interviewed. In order to have a good representation of the population, the surveys were conducted during the day and evening times on both weekdays and weekends. Respondents were either interviewed face-to-face by trained field assistants or could opt to self-complete the questionnaire in the presence of a field assistant provided they could read and write. Overall, about 20% of the questionnaires were self-completed.
Results
This section presents the results of the field data. It begins with a discussion of the background characteristics of the study participants. This is followed with the specification of the SEM of intended adoption of cycling and interpretation of the estimated model parameters.
Respondents' Background Information
A summary of the characteristics of the study participants including their age, gender, levels of educational attainment, bicycle ownership, cycling experience and mode of transport to work and home-work distance is presented in Table 1 . The study participants were adults aged between 18 years and 65 years, with an average age of 33 years. Most of the respondents (98%) commuted to work using motorized transport while only one percent currently biked to work.
Moreover, four categories of respondents, based on selfreported cycling experience and frequency of use were identified. The first group, representing 6% of the respondents reported cycling to work frequently while the second group, comprising one-fifth indicated they cycled occasionally to work. Whereas 44% of the respondents reported that they had cycled sometime in the past, the remaining 30% indicated that they had never cycled in their lifetime. These constituted the third and fourth groups respectively. Thus, overall, about 70% of the respondents had experienced cycling. With regards to bicycle ownership, the results show that 15% of the respondents owned a bike.
Modelling Cycling Intentions: Specification of an SEM
In modelling intended adoption of cycling as work travel mode, an SEM analysis was performed using data from the 70% of the survey respondents (N = 348) who cycled either in the past or were currently cycling to work. The remaining 30% of the respondents who had never cycled were excluded from the analysis.
SEM was the preferred technique over standard regression models because of the complexity involved in using multiple observed indicators of each of the TPB constructs to model intention. The technique allows complex phenomenon to be statistically modelled, tested and to examine the validity and reliability of the observed model parameter estimates [44] . The SEM analysis was performed in AMOS statistical package [45] .
A two-stage approach was adopted in understanding the populations' intended adoption of cycling to work. Firstly, a measurement model was specified using confirmatory factor analysis (CFA). This was followed by the specification of the structural model. At each stage, the specified model, showing the hypothesized relationships among the TPB constructs and their corresponding observed indicators, were assessed to ascertain the degree to which they fitted the data using a number of goodness-of-fit indices prescribed in SEM analysis.
Specification of the Measurement Model: A Confirmatory Factor Analysis
The measurement model consists of latent variables (i.e. unobserved constructs of the TPB) and their respective observed indicator variables. In order to obtain a composite variable for each belief item, the scores for each of the belief statements were multiplied by the score for their corresponding outcome evaluation items [27] . A descriptive analysis of the study participants' response to the questionnaire items is presented in Table 2 followed by the specification of the measurement model in Fig. 1 .
As shown in the path diagram (Fig. 1 ), the CFA model depicts the three latent constructs (shown as circles) of the TPB-attitude, PBC and SN. For each of these latent factors, their observed indicator variables are shown in a rectangular box with an arrow pointing from the latent variable to their corresponding indicator variables. The three latent variables are assumed to affect each other, represented by double-pointed arrows that show feedback relationship between them.
The degree of fitness between the model and the observational data in the measurement model was assessed using prescribed model identification indices [46, 47] . The model identification indices (see Fig. 1 ) show that the CFA was identified, which implies that the hypothesized direction of effects among the model variables is supported by the data. Next, the parameters of the identified CFA were estimated using maximum likelihood (ML) method. ML estimation method was chosen over other estimation methods (i.e. asymptotically distribution-free, two-stage least squares, weighted least squares) because the data were normally distributed. The CFA shows a strong positive correlation between participants' attitude and PBC, and negative correlations between attitude and SN and PBC and SN. The contributions of the observed variables to each of the latent constructs they represent was assessed using squared multiple correlation (SMC) estimates of the CFA. SMC as a reliability measure is scaled from 0 to 1, implying that the closer a value is to 1, the better it is as a measure of the latent variable of interest. In the path diagram depicted in Fig. 1 
Specification of the Structural Model
The structural model, models the effects of the TPB constructs specified earlier in the CFA as well as participants' perception of their environment; personal characteristics including age, gender, education and income; and bicycle ownership and cycling frequency on intention to cycle to work.
The path diagram of the structural model is depicted in Fig. 2 . Within the structural model, cycling intention was measured by two indicator variables: one which asked participants whether they "intend to cycle to work" and a varied version of the intention item which asked if they would "consider cycling to work". Each of the TPB constructs was hypothesized to affect intended adoption of cycling directly. In addition, participants' perception of their environment and their background attributes, each affected intended adoption of cycling directly. The structural model was first subjected to identification test using the same goodnessof-fit indices applied to the measurement model. The test showed that the structural model was identified, implying that the hypothesized direction of effects among the model variables were supported by the data. The parameters of the structural model were estimated using ML method. This produced path co-efficient (or regression weights) shown on the arrows directed from the independent variables to the dependent variable (i.e. cycling adoption) as depicted in Fig. 2 . The path co-efficient of the SEM is interpreted as regression co-efficient in standard multiple-regression models, which means that they control for correlations among multiple presumed causes [48] . Table 3 shows the estimated path co-efficient of the structural model. The correlation and covariance estimates of the model follows in Table 4 .
The SEM analysis showed that among TPB variables, PBC with standardized path co-efficient of 0.95 had a large direct effect on participants' intention to adopt cycling as work travel mode. This implies that for every unit increase in participants' perceived control, intended adoption of cycling to work increases by 0.95. The fact that the majority of the respondents (i.e. 70%) had either previously cycled or were currently cycling could explain their stronger perceived control with respect to cycling. Moreover, correlation and covariance estimates (see Table 4 ) showed a strong positive association between attitude and PBC (correlation coefficient = 0.84, p < 0.01). Thus, positive expectations of the outcomes of cycling was associated with stronger belief and confidence in being able to cycle.
On the contrary, attitude and SN as TPB constructs did not have statistically significant effect on intended adoption of cycling to work. Notwithstanding, results of the correlation estimates show a negative association between SN and attitude (correlation co-efficient = 0.58, p < 0.01) and PBC and SN (correlation co-efficient = 0.70, p < 0.01). Although these do not prove causation, it is reasonable to expect negative perceptions of significant others and the wider society towards cycling to negatively affect attitudes, personal confidence and belief of control with respect to cycling.
Beside the TPB variables, variables measuring participants' perception of their environment influenced positively intended adoption of cycling to work. The associated path co-efficient of 0.26 imply that as participants' perception of their environment as being supportive of cycling increases by one unit, intended adoption of cycling to work increases by 0.26. Examining the contributions of the individual variables measuring perception of the environment show that perception of traffic signals, heavy traffic flow and fast moving traffic, contributed positively to this construct. Traffic signals imply that traffic flow is regulated at intersections which could enhance safety as perceived by cyclists and would-be cyclists. Heavy traffic indicates slow moving traffic and congestion, which is a common phenomenon during peak-hours in the case study metropolis. In congested streets, cycling could prove to be faster than motorized transport. The availability of cycling lanes contributed negatively to perception of the environment although the result was not statistically significant. Despite this, its negative contribution to the physical environmental perception is supported by the lack of dedicated cycling lanes that could easily be observed in the study area.
The effect of bicycle ownership on intended adoption of cycling as work transport mode was also significant. The results show bicycle ownership increases intended adoption by 0.10. Similarly, 'cyclist-type', which in the model reflects bicycle usage and frequency, affected intended adoption of the bike as work travel mode positively. The analysis showed that as cycling usage and frequency increases by one unit from 'previous-cyclists' towards 'frequent-cyclists', intended adoption of cycling as work travel mode increases by 0.15. Indeed, the correlation between the unobserved error terms of 'cyclist-type' and bicycle-ownership revealed a moderate association between the two variables (correlation coefficient = 0.4, p < 0.01).
Moreover, the gender of the study participants influenced intended adoption of cycling as work travel mode. The model estimates show that, as gender changes from male to female, intended adoption of cycling decreases by −0.136. In other words, being female decreased the likelihood of intended cycling adoption. Participants' levels of educational attainment, income as well as home-work commuting distance, however, did not yield significant effects on intended adoption of cycling.
The model's SMC, equivalent to the R 2 in standard regression analysis was 0.73, indicating that about 73% of the variance in intended adoption of cycling as work travel mode is explained by the variables captured in the SEM.
Discussion and Conclusion
This study has modelled the behavioural influences of individuals' intended adoption of cycling for work purposes in the Kumasi metropolis in Ghana, West Africa. TPB variables-attitude, SN and perceived control were deployed to capture the fundamental psychological influences of cycling adoption within the population. The influence of variables measuring the participants' perception of their physical environment as well as their personal characteristics, cycling history and bicycle ownership were also examined. Overall, the study has shown that among TPB variables, PBC had the strongest direct and positive effect on participants' intention to cycle to work. Findings of research by [27, 35] on active transport (i.e. walking and cycling) corroborate the strong influence of PBC on behavioural intentions reported by this research. The finding suggests that participants' belief of cycling as an easy activity over which they have personal control to perform as well as confidence in their ability to ride the bicycle, have strong effect on cycling intentions. In addition, PBC reflect past experiences and perception of barriers, meaning that its strong predictive effect on cycling intention reported in this study could be attributed to the fact that the majority of the population had either cycled previously or were currently cycling to work.
Despite attitude and SN as TPB variables not showing direct significant influence on intended adoption of cycling to work, the study found that between SN and attitude and PBC and SN were negatively correlated. Although the direction of causation is not established by the test of association, it could reasonably be inferred that participants' belief of the prestige of cycling relative to other modes of transport, and approval of society and significant others of cycling could impact perception of control and confidence as well as attitude with respect to cycling.
Furthermore, participants' perception of attributes of their environment including traffic lights, heavy traffic and congested streets determined intended adoption of cycling. Previous research show that traffic signals and traffic calming measures have positive influences on cycling behaviour [49] . Similarly, in contexts where traffic congestion is a major problem for daily commute, the bicycle provides a much faster alternative [6] .
Moreover, consistent with previous studies of cycling behaviour [19, 38, 50] , this research has showed that being female decreased the likelihood of intended cycling adoption. Expectedly, bicycle ownership and frequency of use shown positive influences on intention to adopt cycling as work travel mode.
The findings of the current study have a number of implications for cycling promotion interventions. The strong personal control in the population with respect to cycling could provide a useful starting point for undertaking cycling promotion interventions aimed at getting more people in the city to opt for the bicycle as work travel mode. Given the positive association between perceived control and attitudes, as well as the negative associations between SN and attitudes and SN and perceived control demonstrated in this study, cycling promotion interventions could focus on creating awareness among the general populace of the benefits they could derive from commuting by the bicycle. Dealing with cycling's public image as a less prestigious mode of transport while providing dedicated cycling lanes and pursuing policy measures aimed at increasing bicycle ownership particularly at the work-place could get more people to adopt cycling.
Finally, the current study could be taken forward in a number of ways. In addition to the variables included in the study, the effect of natural environmental factors such as weather and relief as well as built-environment factors such as land-use mix, density and the distribution of work and non-work activities could also be explored. Future research could also focus on cycle use in non-adult populations such as teenagers, and explore their perceptions and attitude towards cycling to school for example. This could provide the basis for the design and implementation of cycling promotion interventions targeting this category of potential cyclists.
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